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reserved.Introduction
Classiﬁcation of the Diaspididae is based completely on ana-
tomical features of the adult females. Although numerous
workers have stressed on the need for studies of immature
stages, few have been conducted. Most descriptive work in-
cludes illustration of only the cephalic margin of the ﬁrst instars
without indication of sex. Recent studies on the morphology
and systematic of the ﬁrst instars of armored scales revealed
some interesting facts concerning generic and tribal relation-
ships, and provided new formation on sexual dimorphism in
the ﬁrst instars (Stoetzel and Davidson, 1974a,b; Howell and
Tippins, 1977). Also, Boratynski (1953) determined the dimor-
phism in the second-instars of seven armored scale insect spe-Egyptian German Society for
g by Elsevier
n Society for Zoology. Production
.003cies, and was one of the ﬁrst workers to provide truly usable
information regarding the morphological differences between
the two sexes in the immature stages. Ghabbour and Moham-
mad (1998) and Ghabbour (1995) described and illustrated ﬁrst
and second-instars of both sexes of Aonidiella orientalis (New-
stead) (Diaspididae). Sexual dimorphism is reported in the sec-
ond-instars. Moharum (2006) described and illustrated the ﬁrst,
second female and male nymphal instars of Pseudaulacaspis
pentagona (Targioni – Tozzetti). Sexual dimorphism is reported
in ﬁrst and second instars.
Howell (1975, 1977) and Tippins and Howell (1975) added
considerable information to our knowledge by giving addi-
tional details on the sexual dimorphism of the immature forms
of some species of family Diaspididae.
The purpose of this work is to describe and illustrate the
ﬁrst- and second-instars’ male and female of Aulacaspis tuberc-
ularis Newstead and a key is presented for differentiating be-
tween the ﬁrst- and second-instars’ male and female.
The measurements and illustrations were done on 10 spec-
imens of each immature instar and measurements are given in
microns. The specimens were collected by the authors from the
host plant mango Mangifera indica L. at Giza.and hosting by Elsevier B.V. All rights reserved.
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General appearance
Scale
The newly hatched nymph is very small, elongate, oval, totally
bare of any wax secretion. The crawler moves about until it
discovers a suitable place to settle on. After settling, ﬁne
threads of wax which appears cottony; begin to exude from
the body and this secretion continues until the insect is com-
pletely covered with the white ﬁlament. Hence the common
name is ‘‘white cap’’. Male crawlers settle in groups of 10–
80, often near females; these groups are conspicuous due to
the white scale covers they produce (van Halteren, 1970).
First instar female (Fig. 1)
Body
Slide mounted specimen elongate–oval, widest at thoracic re-
gion, ﬂat, about 282 l long and 162 l wide. Derm membra-
nous, except for weak sclerotization on pygidium. Segments
marked, clearly by intersegmental dermal furrows in dorsal
and ventral abdominal segments.
Head
Antennae ﬁve jointed, terminal joint is the longest, about as
long as the ﬁve preceding joints, measurements in microns
are about as follows: I, 9; II, 6; III, 6; IV, 3; V, 9. Segment I
with two setae each about 12 l long; segment III with one seta
about 15 l long; segment II and IV without setae; V with four
long setae, elongate terminal setae about 15 l long. Eyes:Mar-
ginal, ovoid about 6 l long and 3 l wide. Mouth parts: Nor-
mal, beak broad, about 21 l long and 21 l wide, with a very
long rostral loop; beak with no seta.
Thorax
Legs: Well developed, about equal in size. Tarsus and claw
each with two knobbed digitules setae which exceeding claw
in length; claw without identical. Measurements of posterior
legs in microns are about as follows: coxa 12 · 12; trochanter
6 · 6; femur well developed 18 · 9; tibia and tarsus 18 · 6;
claws 6. Tarsal digitules are about 15 l long and claw digitules
about 12 l long. Spiracles: Anterior and posterior spiracles
identical; each about 3 l long and about 3 l wide at atrium;
spiracular disc pores absent.
Abdomen
Pygidial margin with three pairs of lobes, median pair reduced
to weakly sclerotized, second pair well developed, trilobed,
middle lobule prominent, rounded anteriorly, about 3 l long
and 6 l wide, third pair reduced to sclerotized projections
about 3 l long and 3 l wide. Anal ring: About 3 l in diameter.
One pair of long caudal setae present, about 75 l long.
Body setae
On dorsum, arranged marginally as follows: seven pairs of
short setae on cephalic head, thorax and abdominal segments
each about 3 l long, and three pairs of long setae on thepygidium region. On venter, two pairs of setae on marginal
pygidium region, three pairs of setae submarginal each associ-
ated with every gland spine.
Ducts
Arranged as follows: a single pair of large ‘‘one-barred’’ duct
present on the cephalic region, about 12 l long, two pairs of
microducts, on the thoracic region each about 15 l.
Gland spines
With ﬁve marginal gland spines present ventrally, each associ-
ated with one microduct.
First instar male (Fig. 2)
Slide mounted specimen elongate–oval, widest at thoracic re-
gion, about 255 l long and 156 l wide. Derm membranous, ex-
cept for weak sclerotization on pygidium. Segments marked,
clearly by intersegmental dermal furrows in dorsal and ventral
abdominal segments.
Head
Antennae ﬁve jointed, terminal joint is the longest, measure-
ments in microns are about as follows: I, 9; II, 6; III, 6; IV,
3; V, 21. Segment I with two setae each about 12 l long; Seg-
ment III with one setae; segment II and IV without setae; seg-
ment V annulated with ﬁve long setae and on elongate terminal
setae about 12 l long. Eyes: Marginal, ovoid about 6 l long
and 3 l wide. Mouth parts: Normal, beak broad, about 18 l
long and 21 l wide, with a very long rostral loop; beak with
no seta.
Thorax
Legs: Well developed, about equal in size. Tarsus and claw
each with two knobbed digitules which exceeding claw in
length; claw without identical. Measurements of posterior legs
in microns, are about as follows: coxa 12 · 12; trochanter
6 · 6; femur 18 · 9; tibia and tarsus 18 · 6; claw 6. Tarsal dig-
itules are about 15 l long and claw digitules about 12 l long.
Spiracles: Anterior and posterior spiracles identical; each
about 3 l long and about 3 l wide at atrium; spiracular disc
pores absent.
Abdomen
Median pair of lobes reduced; weakly sclerotized, second pair
of lobes well developed, trilobed, middle prominent, each
rounded anteriorly, about 3 l long and 6 l wide, third pair
of lobes reduced to sclerotized projections. Anal ring: About
3 l in diameter. One pair of long caudal setae present, about
60 l long.
Body setae
On dorsum, arranged marginally as follows: two pairs of
setae on the cephalic region, each about 6 l long, two pairs
of marginal setae on the pygidial margin, and two pairs of
short setae on the submarginal head, one pair on the pygidial
apex. On venter, 10 pairs of marginal setae extend from the
head to pygidial region, six pairs of setae in a submarginal
Figure 1 First instar female.
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Figure 2 First instar male.
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Figure 3 Second female instar.
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Figure 4 Second male instar.
34 F.Moharum
Description of the ﬁrst and second female and male instars of white mango scale Aulacaspis tubercularis 35row on the abdominal segment associated with every gland
spine.
Ducts
Arranged as follows: a single pair of large ‘‘one-barred’’
present on the cephalic region, about 12 l long; one pair of
microduct present on the median pygidium. Three pairs of
microducts, each about 15 l long on the thoracic region.
Gland spines
With eight marginal gland spines present ventrally, each asso-
ciated with one microduct.
Second female instar (Fig. 3)
Body
Slide mounted specimen membranous, broad oval, rounded at
the posterior end about 428.5 l long and 207 l wide. Pygidium
sclerotized.
Head
Antennae tuberculate, about 3 l long and 6 l wide, with one
curved; lateral stout seta about 12 l long. Eyes: Apparently
absent. Mouth parts: Normal, beak about 27 l long and 33 l
wide, with a long rostral loop.
Thorax
Cephalothorax swollen. Legs wanting. Spiracles: Anterior and
posterior spiracles identical; each about 3 l long and 3 l wide
at atrium; anterior spiracle associated with two trilocular
pores.
Abdomen
Eight segments easily recognized by the marginal notches,
lobes and segmental marginal setae. Pygidium well developed,
large, sclerotized at the dorsal. Pygidial margin with three pairs
of lobes, median lobes zygotic, about 15 l long and 9 l wide;
second lobe conspicuous, bilobed, lobule rounded about 9 l
long and 9 l wide; third lobe conspicuous, rounded. Anal ring:
Slightly circular, about 9 l in diameter.
Body setae
On dorsum, 12 pairs of ﬁne marginal setae present, on head,
thorax and abdominal segments. Three pairs of submarginal
rows on thorax region and one pair on pygidium. On venter,
seven pairs of setae present on abdominal segment and one
median pair on pygidium.
Ducts
On dorsum, macroducts four submarginal pairs of ‘‘two-
barred’’ type, about 15 l long and 6 l wide. On venter, micro-
ducts about 9 l long arranged as follows: ﬁve submarginal pairs
on head, thorax and pygidium; one pair near posterior spiracle
and two submedian pairs on abdominal segments I and II.
Gland spines
Seven marginal pairs of gland spines each associated with one
microduct extend from the apex of pygidium to the abdominal
segment I.Second male instar (Fig. 4)
Body
Slide mounted specimen ovoid, about 381 l long and 250 l
wide, derm membranous. Segments generally fused, more or
less marked in the pygidial part of abdomen.
Head
Antennae tubercle, about 3 l long and 6 l wide, with one lat-
eral stout seta about 15 l long. Eyes: Apparently absent.
Mouth parts: Normal, beak about 30 l long and 33 l wide,
with a long rostral loop.
Thorax
Legs lacking. Spiracles: Anterior and posterior spiracles iden-
tical; each about 3 l long and about 3 l wide at atrium; ante-
rior spiracle associated with two trilocular pores near atrium.
Abdomen
Median pair of lobes reduced; weakly sclerotized, second pair
of lobes well developed, bilobed, each rounded anteriorly,
about 3 l long and 6 l wide, third pair of lobes much reduced.
Anal ring: Circular, about 9 l in diameter.
Body setae
On dorsum, marginal setae short about 6 l long on head and
on each abdominal segment, to tallying eight pairs; in addition,
with four pairs of long setae in pygidial area; with three pairs
of setae submarginally on head and prothoracic. One row of
submedian of six pairs of setae on abdominal segments is pres-
ent. On venter, on head, three pairs of long marginal setae and
three pairs of setae submedially in front of the mouth part. On
thorax, one pair of short setae near anterior spiracle . Four
pairs of submarginal setae on pygidium.
Ducts
On dorsum, macroducts of ‘‘two-barred’’ type about 12 l long
and 6 l wide, arranged submarginally on thoracic, abdominal
segments and pygidium and three pairs of microducts present
on the median on pygidium. Five pairs of microducts about 9 l
long and 3 l wide arranged on submarginal thoracic region
and abdominal segments; nine pairs of submedian and median
microducts on abdominal segments. One pair of duct present
on the cephalic region of the head. On venter, macroducts of
‘‘two-barred’’ type smaller than those of the dorsal surface,
six pairs arranged on thoracic area. Eight microducts each
about 9 l long and 3 l wide, arranged on thorax and abdo-
men; three pairs of microducts on metathoracic; ﬁve pairs of
microducts submarginally on abdominal segments.
Gland spines
With six pairs of gland spines each about 6 l long present on
the marginal abdominal segments, each associated with one
microduct.
Gland tubercles
Two pairs present near anterior spiracle and two pairs present
near posterior spiracle; three pairs on metathoracic region,
each associated with one microduct, about 15 l long and 6 l
wide at base.
36 F.MoharumKey to ﬁrst and second immature stages of A. tubercularis
Newstead
1- Legs present..............................................................
2- Legs absent..............................................................
Second nymphal instar (male & female).
2(1)- Three pairs of segmented legs present; antennae seg-
mented ................................................. First nymphal instar
(male & female).
Key to Sexual dimorphism in the ﬁrst instar
– Eight pairs of gland spine present on ventral margin; three
pairs of microducts present on dorsal thoracic
areas........................................................ Male.
– Five pairs of gland spine present on ventral margin; one
pairs of microducts present on dorsal thoracic
areas...................................................... Female.
Key to Sexual dimorphism in the second instar
– Macroducts present dorsally and ventrally, One pair of duct
present on cephalic region of head; microducts present on
dorsal and ventral; six pairs of gland spine present on
ventral margin; gland tubercles present on venter
.......................................................................... Male.
– Macroducts present dorsally only; duct absent on cephalic
region; microducts present ventrally only; seven pairs
of gland spine present on ventral margin; gland tuber-
cles absent on venter.......................................................
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